BACKGROUND: Over 84 % of all prescriptions in the US are filled as generic drugs, though in prior surveys, patients reported concerns about their quality. OBJECTIVE: We aimed to survey patients' perceptions and use of generic drugs. DESIGN: Our survey (administered August 2014) assessed patients' skepticism about generic drug safety and effectiveness and how often they requested brandname drugs. Chi-square tests and two-sample t-tests assessed associations between patient demographics and the outcomes. PARTICIPANTS: Our sample frame was the CVS Advisor Panel, a national database of 124,621 CVS customers. We randomly selected 1450 patients with self-reported chronic conditions who filled at least one prescription in the prior 3 months. MAIN MEASURES: We assessed how often patients reported asking their physicians to prescribe a brandname over a generic drug in the last year, and Bgeneric skepticism,^defined as not believing generic drugs were as safe, effective, had the same side effects, and contained the same active ingredients as brand-name drugs. KEY RESULTS: Of the 1,442 patients with valid addresses, 933 responded (65 % response rate) and 753 took the full survey. A vast majority (83 %) agreed that physicians should prescribe generic drugs when available, and 54 % said they had not asked their physicians to prescribe a brand-name drug over a generic in the past year. Most respondents considered generic drugs to be as effective (87 %) and safe (88 %) as their brand-name counterparts, and to have the same side effects (80 %) and active ingredients (84 %). Non-Caucasians were more likely than Caucasians to request a brand-name drug over a generic (56 % vs. 43 %, p < 0.01), and were also more skeptical of generic drugs' clinical equivalence (43 % vs. 29 %, p < 0.01). CONCLUSIONS: We found a substantial shift towards more patients having positive views of generic drugs, but lingering negative perceptions will have to be overcome to ensure continued cost-savings and improved patient outcomes from generic drugs.
L ow-cost generic drugs currently make up over 84 % of all prescriptions in the US and have saved consumers over a trillion dollars in the last decade alone. 1, 2 According to the Congressional Budget Office, drug spending per person increased by only 2 % per year, on average, between 2007 and 2010, compared with average growth of 13 % per year between 1999 and 2003, in large part due to the introduction of new generic drugs and greater use of them by consumers. 3 However, the use of generic drugs remains controversial. [4] [5] [6] In recent years, quality or substitutability concerns relating to some generic drugs have been widely publicized 7 ; for example, one large generic manufacturer pleaded guilty to distributing adulterated products resulting from inadequate manufacturing facilities. 8 There have been isolated cases of substandard generic products being withdrawn from the market. 9 In 2012, the Food and Drug Administration (FDA) changed the therapeutic rating of two versions of the generic antidepressant extended-release bupropion that were found to be non-bioequivalent, following reports describing adverse events or lack of therapeutic effectiveness in patients who switched from the brand-name version. 10 Previous surveys of patients have documented that consumer uncertainty persists about the safety and effectiveness of generic drugs. 11, 12 The most recent national US survey on this topic, conducted in 2007 by Shrank and colleagues, found that less than 40 % of patients preferred generic drugs over brandname formulations. 5 Other surveys of patients have also suggested that views on generic drugs may differ based on certain demographic characteristics, including ethnicity, income, and education level. 11, [13] [14] [15] Finally, some surveys have documented consumer misperceptions; for example, one survey in 2008 found that 40 % of respondents were not aware that generic drugs were less expensive than brand name drugs. 16 Another set of investigators reported that the lower cost of Electronic supplementary material The online version of this article (doi:10.1007/s11606-016-3612-7) contains supplementary material, which is available to authorized users. generic drugs engendered skepticism concerning their effectiveness. 17 Uncertainty, misperceptions, and skepticism contribute to the preferences of some consumers for brand-name drugs, despite the availability of therapeutically equivalent generic drugs for the majority of widely used medications. 18 Such preferences have been estimated to cost the US health care system about $12 billion annually in excess drug costs. 19 Due to the important economic and clinical role that generic drugs play in the US health care system, we conducted a national survey of patients to assess their perceptions of and use of generic drugs compared to their brand-name counterparts. We sought to identify relevant demographic characteristics that may predict preference for brand-name drugs over therapeutically equivalent generic formulations, as well as skepticism over the interchangeability of generic and brandname drugs.
METHODS

Survey Design
We designed a new survey to collect information on patients' views of generic and brand-name drugs, and to specifically address their perceptions of the safety and effectiveness of these products. To enhance comparability, we adapted some questions from the survey by Shrank and colleagues. Perceptions About Generic Drugs. First, to assess patients' perceptions about generic drugs, we asked whether they thought brand-name or generic prescription drugs were Bmore expensive than they should be^, Bpriced about right^, or Bcheaper than they should be^. We then asked whether respondents thought prescription drugs Bthat have been on the market for a long time^were likely to be safer, neither more nor less safe, or less safe than Bdrugs that are newly on the market.^Similarly, we asked whether newer drugs were better than older ones, with the response options of Balways, usually, sometimes, rarely, or never.^We also asked respondents to quantify how often they specifically requested a brand-name drug over a generic alternative in the last year (never, once, 2-3 times, or 4 or more times). Other questions addressed how often respondents thought their doctors should prescribe generic drugs when one was available (always, usually, sometimes, rarely, or never), whether they thought Americans should use more, less or Babout the same^amount of generic drugs than they do now, and to what extent they personally preferred generic drugs or brand-name drugs.
Perceptions About the Safety and Effectiveness of Generic Drugs. Using a five-point Likert scale (ranging from Bdefinitely yes^to Bdefinitely not^), we asked patients whether they felt generic drugs were as effective, as safe, had the same side effects, and had the same active ingredients as their brand-name versions. We asked about their level of comfort with asking their doctors for generic drugs, taking generic drugs prescribed by their doctors, and having pharmacists fill prescriptions for brand-name drugs with generic drugs-using a four-point Likert scale ranging from Bvery comfortable^to Bvery uncomfortable^-and whether they would approve of their health insurer requiring a switch from a brand-name to a generic version of the same drug.
Demographic Information. Finally, we collected age, gender, highest educational level attained, self-described race/ethnicity, total 2013 household income, perception of current health status, ZIP code of primary domicile, and number of prescriptions filled at a pharmacy in the last 3 months (1-4 vs. 5 or more). The survey was pilot-tested with a convenience sample of 12 patients and adjusted for understandability based on their responses, and then pretested in six additional respondents from within the survey sampling frame (not included in the final results). See Appendix for all questions. 
Survey Sample
Our sampling frame was the CVS Advisor Panel, a proprietary database of 124,621 CVS customers with national representation who have pre-consented to participate in online survey research (88 % report at least minimal prescription drug insurance coverage). We identified all CVS panel members who had filled at least one prescription at a CVS retail pharmacy during the 3 months prior to the survey. From this group, we randomly selected 725 males and 725 females who had selfreported having a chronic disease to increase the likelihood of patients having experienced numerous fills and refills of generic drugs. Sampling was performed separately by gender to correct for the over-representation of women in the CVS advisor panel (87 %) and to create a sampled gender balance closer to the US population.
The first six questions of the survey included some demographic information and screening questions confirming the respondents had a chronic disease and assessing whether they had received at least one prescription drug in the last three months. Respondents who denied having a chronic disease or filling any prescription in the past 3 months were not given the full survey.
Survey Administration
The survey was administered online by Research Results, Inc. in August 2014. Participants received an introductory email explaining the purpose of the project, providing a web link to the survey, and offering two CVS Extra Bucks for starting the survey and an additional 15 CVS Extra Bucks for those completing the entire survey. Non-respondents were sent up to 11 email reminders to encourage participation. We excluded eight respondents found to have incorrect email addresses.
Statistical Analyses
To study the association between survey responses and demographics, we used two outcome variables. The first one was how often patients reported asking their physicians to prescribe a brand-name rather than a generic drug in the last year, which we dichotomized between never and any other answer (1 time, 2-3 times, 4 or more times). Second, we defined being a generic skeptic as answering Bdefinitely not,^Bprobably not,^or Bnot sure^to any of the four questions addressing whether generic drugs were as safe as brand-name drugs, as effective as brandname drugs, had the same number of side effects as brand-name drugs, and contained the same active ingredients as brand-name drugs (respondents answering Bdefinitely yes^or Bprobably yes^to all four questions were defined as generic believers).
To assess demographic variations in responses to these questions, we used Pearson's chi-square test for categorical demographic variables and two-sample t-tests for continuous variables. We compared responses among Caucasians to nonCaucasians, since we did not have sufficient power to evaluate differences among demographic subgroups (see Appendix). To estimate adjusted associations we used logistic regression and likelihood-ratio tests. We used the Wilson method to find confidence intervals for proportions. 20 The analysis for each variable used all available observations, and no adjustments were made for multiple comparisons. All analyses were done in Stata 13.1 (StataCorp LP, College Station TX).
RESULTS
Of the 1,442 people in the sample, 933 responded, for a response rate of 65 %. Among respondents, 180 did not qualify for the full survey. Table 1 shows the characteristics of the final analytic cohort, which is similar to the prior national survey of patients by Shrank et al. (see Appendix).
Perceptions about Generic Drug Use
A vast majority of patients (83 %, 95 % confidence interval [CI]:80-86 %) reported that their doctor should Balways^or Busually^prescribe a generic drug to them when one was available (Table 2) . Slightly more than one-third (37 %, 95 % CI: 34-41 %) reported that they preferred taking a brand-name drug, and about two-thirds of respondents (68 %, 95 % CI 65-71 %) thought Americans should use more generic drugs. Ninety-four percent of respondents reported being Bvery comfortable^or Bsomewhat comfortable^asking their physicians to write prescriptions for generic drugs if one is available (95 % CI:92-96 %), while 97 % (95 % CI: 95-98 %) reported being Bvery comfortable^or Bsomewhat comfortable^taking a generic drug prescribed by their physician. However, about one-half of respondents reported requesting that their physicians prescribe brand-name drugs rather than generic drugs in the past year (46 %, 95 % CI: 42-49 %).
Perceptions About the Safety and Effectiveness of Generic Drugs
A vast majority of respondents also considered generic drugs to be interchangeable with brand-name drugs. As shown in Table 3 
Perceptions About the Cost of Generic Drugs
Nearly all respondents (97 % [95 % CI: 96-98 %]) reported that generic drugs were less expensive than brand-name drugs. We found that 95 % (95 % CI: 93-96 %) of respondents considered brand-name drugs to be more expensive than they should be, while 82 % (95 % CI: 79-85 %) of respondents believed generic drugs were priced about right. Interestingly, 105 respondents (14 % [95 % CI: 12-17 %]) also thought generic drugs were more expensive than they should be, with the remaining 4 % (95 % CI: 3-5 %) finding generic drugs cheaper than they should be. 
Association Between Demographics and Perceptions and use of Generic Drugs
Non-Caucasians were more likely than Caucasians to report that they requested a brand-name drug over a generic (56 % vs. 43 %, p < 0.01), and the difference remained statistically significant after adjustment for household income, education, and age (p < 0.01). Requesting a brand-name drug did not significantly vary between men and women (49 % vs. 43 %, p = 0.14), by age, or across household income or education categories.
Non-Caucasians were more often classified as generic skeptics than Caucasians (43 % vs. 29 %, p < 0.01), and the difference remained statistically significant after adjustment for household income, education, and age (p < 0.01). No other statistically significant predictors of skepticism were found. There were fewer generic skeptics among respondents who reported some graduate school (25 %), as compared to those with education levels reported as high school or less (34 %) or some college (32 %) or college graduates (35 %), but the difference was not statistically significant (p = 0.13). There were more generic skeptics among respondents reporting a household income of less than $15,000/year (45 % vs. 31 % for all other income classes), although the difference was also nonsignificant (p = 0.07).
DISCUSSION
In our national survey of US patients, we found that confidence in and acceptability of generic drugs is widespread, and is at a level substantially higher than reported in previous surveys. However, a minority of patients still report strong preferences for brand-name drugs and report specifically requesting that their physicians prescribe brand-name drugs in place of generics. In addition, we found demographic differences in perceptions and use of generic drugs, with the highest skepticism among non-Caucasian patients.
We found a major shift in patients' positive perceptions about generic drugs. For example, a previous national survey of patients from 2007 found that about two-thirds were comfortable asking their physicians to prescribe generic drugs and 60 % were comfortable if their pharmacist filled a prescription for a brand-name drug with a generic 5 ; by contrast, in our survey, over 90 % of patients reported comfort with such practices. A number of factors can explain these trends. In the past decade, the market exclusivity periods for many widely used drugs ended, such that generic drugs are now available in nearly every major drug class and for most *Answers were categorized as approve vs. not approve/no opinion common medical conditions. In addition, nearly all government and private health insurers employ differential co-pays, tiered formularies, prior authorization or fail-first requirements, and other programs that explicitly encourage use of generic drugs. As a result, it is hard for a patient with a chronic disease to avoid use of generic drugs, and the positive clinical outcomes from these experiences combined with the familiarity and necessity of generic drugs to so many patients may contribute to greater confidence in them.
However, skepticism about generic drugs remains, as evidenced by the disconnect between patients' reported positive perceptions of generic drugs and the fact that nearly half have specifically requested a brand-name dispensing in the last year. Though this skepticism may have some basis in wellpublicized cases of manufacturing irregularities at generic drug manufacturing plants or reports of non-bioequivalence (as in the bupropion case), it is also encouraged by brandname manufacturers' marketing campaigns. 21 In addition, conscious and unconscious psychological biases lead people to believe that more costly drug products work better. 22 All of these causes of skepticism may be remedied with focused policy interventions. Greater funding for FDA regulation of generic manufacturing plants, many of which are overseas, can reduce the risk of manufacturing irregularities, through inspections and other oversight activities; based on resources from recently-established generic drug user fees, such activities are already underway . Better communication to patients about the well-documented safety and effectiveness of generic drugs [23] [24] [25] [26] might help promote popular opinions more consistent with the large benefits of using generic drugs, particularly with respect to cost savings. Educational efforts could be directed at groups that our survey found were of higher risk of skepticism about generic drugs, including non-Caucasian patients and patients with lower socioeconomic statuses. Discrimination that members of certain minority groups and patients with lower socioeconomic status have experienced in the health care system may make such patients less likely to trust an authority figure, such as a physician, 27 offering them something that is just as good, but costs less. Seeking to correct such misperceptions is particularly important because differences in perceptions may lead to underuse of generic drugs among these patients, which can contribute to worse health outcomes and exacerbate health disparities. Focused advertising by the government-perhaps funded in part by the generic drug user fees 28 -could be helpful, as it has been for educating about the risks of smoking and other topics of high public health importance. 29 To help target such educational campaigns to overcome remaining barriers to generic use, future research might help determine whether perceptions differ by therapeutic class or set of therapeutic classes used to treat a specific condition.
Such interventions are important because negative perceptions by some patients about generic drugs lead to important health-related consequences and unnecessary spending. Use of generic drugs improves medication adherence, and has been associated with improved patient health outcomes. 30 One way to avoid use of generic drugs is if physicians write Bdispense as written^on their prescriptions, which occurred nearly 5 % of the time in a recent cohort of 5.6 million prescriptions. 18 In some states, patients can also request that the pharmacist dispense the brand-name version even if the physician has not indicated Bdispense as written.^Our survey suggests that a driver of underuse of generic drugs and Bdispense as written^pre-scriptions could be specific requests reported by a substantial minority of patients to use brand-name drugs when generic versions are available. While some patients may make a conscious choice to receive a brand-name product-and pay the expected difference in cost-a reasonable goal for policymakers should be to minimize the number of patients whose decisions to avoid generics are related to lack of knowledge or misinformation about their therapeutic interchangeability.
Our survey achieved a high response rate and we compared early and late responders to confirm the representativeness of the respondents (see Appendix). 31 However, our base population is not generalizable to the entire US population, because we sampled from a selection of patients with chronic diseases who had access to a CVS pharmacy. In addition, our survey population had agreed to participate in surveys and was required to have Internet access to complete this online-only survey, which could also impact its generalizability. If patients open to receiving surveys from their pharmacy benefit managers are more attentive to prescription drug issues, our assessments of generic drug skepticism may be underestimates. We may also be underestimating national levels of generic drug skepticism due to the demographic makeup of our sample, which was disproportionately well-educated and slightly wealthier than the US national median. 32 Our survey addressed patients' perceptions of generic drugs as a whole, and did not distinguish among different types of generic drugs; for example, some patients have expressed greater concern about generic narrow therapeutic index drugs. Surveys may also suffer from socially desirable response bias and recall bias related in our case to questions such as whether patients requested brand-name drugs instead of generics. Unmeasured variables, such as employment status, that may be associated with generic drug perceptions 33 may have also affected the results. Finally, comparisons between our survey responses and those of prior surveys, including the one by Shrank et al., are limited by variations in the source populations and the fact that the questions were worded and ordered differently.
Despite these limitations, our study suggests that US patients have made substantial progress in becoming more comfortable with FDA-approved generic drugs in the past decade. Overcoming remaining skepticism identified in this survey may require continued attention to ensure the safety and quality of the generic drug supply, as well as efforts to ensure that physicians continue to offer generic drugs, when they are available, to increasingly receptive patients.
